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Interpretation and Application of ECS Logging Data in Shale Formations

Liao Dongliang

(Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China)

Abstract: It is difficult to accurately evaluate clay minerals, including those that contain clasolite and
carbonates by using conventional logging methods. The crystal detector of the ECS logger measures gamma
rays produced by collision of neutron sources and the strata minerals, so the ECS element log response e-
quation was established according to the corresponding relationship between minerals and gamma rays.
The optimized inversion method was used to determine mineral types, and calculate mineral content, grain
density and brittleness index. By using this method, the ECS logging data of Well X in shale gas block A
was interpreted, the elements including Si, Al, Fe, Ca, Su and K were selected to determine six to eight
kinds of minerals and their contents, related to 10 minerals such as quartz, feldspar, limestone, dolomite,
illite, chlorite, montmorillonite, pyrite, mica and anhydrite. Eventually, the inversion results coincided
well with the core mineral analysis results, the grain density of the shale formation in this well was calcu-
lated according to the contents of the minerals, which ranged from 2. 65-2.75 g/m’, the brittle index is
40—60. It showed that shale formation minerals and their contents can be evaluated by using ECS logging
data, and the grain density and brittleness index of shale formation can be calculated. These results could
provide an accurate evaluation for shale formations and guide shale formation fracturing.
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Table 1 The mass fractions of the elements contained in common minerals %
VIRt7| Al C Ca Fe K Mg Mn Na S Si
P2 0. 467
L) 0.097 0. 141 0. 303
A 0.103 0. 088 0. 321
EKA 0.194 0. 144 0.202
[EPag=s 0.191 0.013 0.078 0. 001 0. 001 0. 005 0.212
Bt 0. 060 0. 002 0.136 0.072 0.077 0.003 0. 004 0.182
Vi XA 0. 120 0. 400
Hz=f 0. 130 0.217 0.132 0. 210
ey 0. 204 0. 001 0.008 0. 001 0. 001 0. 001 0. 249
BRI 0.132 0. 005 0.048 0. 045 0.012 0. 004 0. 205
Ediva 0.070 0. 007 0.015 0. 006 0.015 0. 004 0. 205
£ el 0. 100 0.001 0.230 0.070 0.001 0.231
e 0. 044 0. 005 0.155 0. 059 0.021 0.001
BHSA 0.116 0.194 0.162 0.035 0.027
Wk 0. 104 0. 482 0.535
BT 0. 466
IR 0. 699 0. 190
Vek 3 0. 233 0. 240
i A1 0. 294
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Minerals and their contents obtained by inversion calculation of ECS logging data in the section from
2 367.00 m to 2 417. 00 m in well X of Block A
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Fig.2 The gain density of the shale formation of well X in Block A interpreted with ECS logging data
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Fig.3 The brittleness index of the shale formation of Well X in Block A interpreted with ECS logging data
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